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(54) Acoustic apparatus 

(57) An acoustic apparatus com- 
prised of a means for extracting 
middle and high frequency compo- 
nents from left- and ri rpht-channel 
signals through respective high-pass 
filters 3,4 to reproduce the compo- 



nents, and a means 9 for mixing 
left- and right-channel signals and 
extracting a low frequency compo- 
nent through a low-pass filter TO to 
reproduce the component, wherein 
the reproduction power of the mid- 
dle and liigh frequency component 
is set below the reproduction power 
of the low frequency component. 
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SPECIFICATION 
Acoustic apparatus : \ 

'5/lBACffi - 
Field oftHeJnventidn : if^^ J ^'.: : : ^~^ : 
This inyeritibn relates to an acbu^ic appa- 
ratus J andfmb^ 

merit infaV^ . 
10 dimensjo^ 

Description of the Prior Art 
. .The car-acoustic apparatus has been* mark- 
edly . improved to have a high power and high 

1 5 performance so as to reproduce better sound 
in a living space peculiar to a car and filled 
with noises generated by the car . 

However, since a sound field in the car is 
closed and masking is caused by various 

20 noises, it has been difficult to obtain desired 
effects. Even if a music is reproduced with 
high fidelity from loudspeakers, the music is 
masked by noises such as an engine noise 
etc. on the way from the speakers to a 

25- i listener. Thus, it is practically impossible to 
listen the music under desired conditions be- 
cause of mixing of the noises with the music. 
In especial, since the car noises are in a low 
frequency band, the listener must listen the 

30 music without low-frequency components. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present 
invention to provide an acoustic apparatus 
35 which is capable of obviating the disadvan- 
tage of the conventional car-acoustic appa- 
ratus. 

In accordance with the present invention, 
there is provided an acoustic apparatus which 
40 comprises: . 

a left-channel reproducing means to extract 
middle and high frequency components from 
a left-channel signal for reproducing said com- 
ponents; 

45 a right-channel reproducing means to ex- 
tract middle and high frequency components 
from a right-channel signal for reproducing 
said components; and 
an intermediate-channel reproducing means 

50 for mixing the left- and right-channel signals 
and extracting a low frequency component 
from the mixed signal; 

a reproduction power of the middle and 
high frequency components outputted from 

55 the left- and right-channel reproducing means 
being set lower than a reproduction power of 
the low frequency component outputted from 
the intermediate channel reproducing means. 

60- BRIEF DESCRIPTION OF THE DRAWING 
The accompanying drawing is a block dia- 
gram of one embodiment of the present in- 
vention. 

65 DESCRIPTION OF THE EMBODIMENT 



Referring now to the drawing, there is illus- 
trated an embodiment of the present inven- 
tion . L is a left-chah nel reproduci^ R 
is a nght^an^ 

70. inter me^ 
; ah3' 2 a^ 

; , i; p.a» : fjhers^ 5va^ 
"aijd8;a^ 
^j^in'adju^ 

75 giifier^W 

amplifier, and "; 12 is- ar low^e^ 

.-/.speaker. ^V-^^ 
The buffer amplified 
. dance change ^ 

80 reproducing means^ : 
change of cut<>ff freq^ 
filters 3 and 4 due to ah influ^ 
source, impedances couple^ to in^ 
l R arid l L . Signals applied /to the r j^Caj^^ight- 

85 channel reproducing means are supplied to 
and mixed; in the amplifier 9 throu^ 
R, and R2 to invert phases wfth^ 
ing stereo channel separation. I n this case, 
the low-pass filter and the high-pass filters are 

90 so formed that selection of corner frequencies 
may be effected simply be changing resis- 
tances so that the costs of the filters can be 
curtailed. The variable resistors VR, aruTVR 2 
are used to balance the output from the high- 

95 pass filters with the output from the low-pass 
filter. 

Thus, only a low-frequency component pro- 
viding little sense of direction is taken from 
the left- and right-channels so as to allow it to 
. 100 be reproduced from the low-frequency loud- 
speaker, i.e., woofer, and the low-frequency 
component is powered up by the amplifier 1 1 
to reproduce auditorily amended original 
sound field. The problem caused due to mask- 

105 ing of the low-frequency sound can thus be 
solved. At this time, if the middle and high- 
frequency components are also powered up as 
the low-frequency component is powered up, 
there is provided no desired effect and only 

110 the existing sound field is powered up. There- 
fore, the power of the middle and high-fre- 
quency components is suppressed to below, 
for example, 1/3 of the power of the low- 
frequency component to provide auditorily 

115 balanced reproduction. 

The low-frequency component provides no 
sense of direction as described above, but a 
sound image is locatable in the living space 
peculiar to the car, so that the low-frequency 

1 20 loudspeaker 1 2 is preferably located centrally 
between the tweeters (loudspeakers 7 and 8). 
When the sound field is controlled by variable 
resistors VR t and VR 2 of the respective tweet- 
ers, desired sound can be easily provided 

125 according to the acoustic-space. 

As apparent from the above description, 
according to the. present invention, the left- 
and right-channel power amplifiers may be of 
small power as compared with that of the low- 

1 30 frequency component, so thai not only the 
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safety on the car is increased but the cost can 
beared a^8j?ln adjd^ be 
'hWard in a of 
th«f origir^l^|6|una ^fd;^;^btained fAI- 

has a 

high dif&}i/\j^ 
p^#erJthTr^ 
^&6Ve;;sd tffat^7dj^J^ 
eats /■ And , '1rte7p£ wePbf X He low-frequency < . 
comfcwe^ 

engi ne rife'isS"" <etc .v ftie k m u sic can be fjieard ~ - l 
naturally without xiausing Reeling 
' * v Furthfermofi5f ; sm is car- 

ried ' ofif ; lay f i Iters , the ; loudspea ker u sed in 
another sierebif pr^ be 
used, as ItMs as'the twise^^ 

^ Mdreovef; wti^ carTto\ 
wh icK the apparatus 6f vtrVe present invention 
is ajpplied is ;^n^w^^th^ cutoff frequencies of 
the fHterVm^ 

analysis 6f'tHe;c^ car to omit 

the selecting o^rati^nvdf "the filters. : • 



5. An acoustic apparatus ^arcprdin^ tQ • 
claim 1 / wherein sa[d re^ of" 
the middle and higirTj^ 



claims ; ;";V;; V ■ \/; r \' 

■ t . An acoustic apj3aratus which com- 
prises:;' .\';'^ ; vV"'"^;" ■•***''.' - '7* "" 
\ a leftH^Hahh^ repro means to extract 

middle and hign frequency components from 
30 a left-channel signal for reproducing said com- 
ponents; 

a right-Channel reproducing means to ex- 
tract middle arid high frequency components 
from a right-channel signal for reproducing 

35 said components; and 

an intermediate-channel reproducing means 
for mixing the left- and right-channel signals 
and extracting low-frequency component from 
the mixed signal; 

40 a reproduction power of the middle and 
high frequency components outputted from 
the left- and right-channel reproducing means 
being set lower than a reproduction power of 
the low frequency component outputted from 

45 the intermediate channel reproducing means. 

2. An acoustic apparatus according to 
claim 1 , wherein said left- and right-channel 
reproducing means include high-pass filters, 
power amplifiers for maplifying the outputs 

50 from the respective filters, and speakers 
adapted to be driven by outputs from the 
respective amplifiers; respectively. 

3. An acoustic apparatus according to 
claim 2, wherein said intermediate channel 

55 reproducing means includes a low-pass filter 
coupled to the left- and right-channel repro- 
ducing means, a power amplifier for amplify- 
ing an output from said low-pass filter and a 
. Mow-frequency speaker adapted to be driven 

60 by' an output from said amplifier. 

4. An acoustic apparatus according to 
claim 2, wherein each of the left- and right- 
channel reproducing means includes buffer 
amplifiers before and after said high-pass fil- 

65 ter, respectively. 




intermediate channel rec ^ , 

eta i nY! 1^/ wherei n " the eft- '.Wd* hght^fianhel : 
to reprpductng means and; the; mtermediate v . 

channel reproducing /means w , 

within a room iota car. /.^ .:■ *■ ; 

7. An acoustic apparatus.substantially as 

herein described with reference. to and: as 
80 shown in the £ccompanyjn^ , 

Printed for Her Majesty s Stationery ^Offi»M^fc^"> r 
by Burgess & Son lAbtngdon) ; Ltd.-rr; J ?81 :.^^»v:>i*^{ v.- 
"Published at The Patent Office. 25 Southampton Buildings, . 
London, WC2A 1 AY. from Which copies may be obtained - r • 



Best Available Copy 



